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(57) ABSTRACT 

The invention relates to a Wireless communication device 
that is coupled to an energy source, such as a battery, 
capacitor, or solar cell. The Wireless communication device 
is coupled to a slot in the energy source to form a slot 
antenna for Wireless communication. The slot antenna 
receives communication signals from an interrogation 
reader or other communication device. The Wireless com 
munication device may be attached to a device or container 
for purposes such as communicating information regarding 
identi?cation, manufacturing, tracking, and the like. The 
Wireless communication device may also be coupled to the 
energy source for power. 
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ENERGY SOURCE COMMUNICATION 
EMPLOYING SLOT ANTENNA 

RELATED APPLICATION 

[0001] This application claims priority and the bene?t of 
US. Provisional Patent Application Ser. No. 60/375,258 
?led Apr. 24, 2002, Which is incorporated by reference 
herein in its entirety and is related to US. patent application 
Ser. No. ?led on Apr. 24, 2003, entitled “ENERGY 
SOURCE RECHARGING DEVICE AND METHOD” 
Which is also incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention is an energy source commu 
nication device and method that alloWs Wireless communi 
cation of information using the energy source as a slot 
antenna. 

BACKGROUND OF THE INVENTION 

[0003] It is often desired to provide Wireless communica 
tion on electronic devices. One example of such an elec 
tronic device is knoWn as a personal digital assistant (PDA). 
PDAs are small computing devices that are most often 
poWered by batteries and can store electronic information, 
such as contacts, emails, to-do lists, memos, notes, etc. 
Many electronic devices are equipped to communicate Wire 
lessly With other electronic devices to transfer information. 
These devices are equipped With infrared communication 
ports. Some PDAs require line of sight communications that 
is subject to interference from surrounding light sources, but 
others use omni-directional radio-frequency communica 
tion. 

[0004] Radio-frequency communication requires trans 
mission and reception circuitry. Often, this circuitry is 
provided in the form of a radio-frequency identi?cation 
device (RFID) and antenna. RFIDs are becoming smaller in 
siZe With advances in technology and are therefore able to be 
placed in smaller electronic devices. Many electronic 
devices provide enough space to include a RFID, but do not 
provide suf?cient space for an accompanying antenna. 
Depending on the RFID operating frequency, antenna siZe 
varies and can be much greater in siZe than the RFID. Even 
if an electronic device provides enough space to include an 
antenna, designers of such electronic devices are still faced 
With design issues surrounding placement of the antenna. 

[0005] Therefore, a need exists to provide an easier 
method of including an antenna for a RFID in an electronic 
device, and especially in a smaller electronic device, that 
conforms to packaging and/or siZe constraints. 

SUMMARY OF THE INVENTION 

[0006] The present invention relates to a Wireless com 
munication device that is coupled to a slot on an energy 
source to provide a slot antenna for Wireless communication. 
Such Wireless communication includes identi?cation infor 
mation, manufacturing information, tracking information, 
and the like. 

[0007] In one embodiment, the Wireless communication 
device is attached to a coin-cell battery. The Wireless com 
munication device is coupled to a slot formed by a separator 
betWeen the positive and negative terminal of the battery to 
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form a slot antenna. The Wireless communication device is 
also attached to the positive and negative terminals of the 
battery using feed lines to provide poWer to the Wireless 
communication device. 

[0008] In another embodiment, the Wireless communica 
tion device is attached to a coin-cell battery that is essen 
tially the same as the preceding embodiment. HoWever, the 
Wireless communication device only uses a single feed line 
to attach the Wireless communication device to the positive 
terminal for poWer. The negative poWer input to the Wireless 
communication device is directly attached to the negative 
terminal of the battery in lieu of using an additional feed 
line. 

[0009] In another embodiment, the Wireless communica 
tion device is coupled to the slot of a battery at tWo different 
points to form a slot antenna. The coupling of the Wireless 
communication device at more than one feed point alters the 
radiation pattern of the slot antenna. 

[0010] In another embodiment, the Wireless communica 
tion device uses a feed point to couple the Wireless com 
munication device to a slot on a battery to provide a slot 
antenna. The feed point also acts as a feed line to couple the 
Wireless communication device to the positive terminal of 
the battery for poWer. 

[0011] In another embodiment, the Wireless communica 
tion device is attached to a cylindrical-shaped battery. The 
Wireless communication device is coupled to a slot formed 
by a separator betWeen the positive and negative terminal of 
the battery to form a slot antenna. The Wireless communi 
cation device does not attach to the battery terminals for 
poWer. 

[0012] In another embodiment, the Wireless communica 
tion device is placed across the slot of a battery to provide 
a slot antenna. TWo feed points are used to couple the 
Wireless communication device to the battery for poWer. 
One feed point is coupled to the positive terminal of the 
battery, and the other feed point is coupled to the negative 
terminal of the battery. 

[0013] In another embodiment, the Wireless communica 
tion device is coupled across the slot of the battery as in the 
preceding paragraph. In addition, one feed point is coupled 
to the slot at a different point to change the effective length 
of slot for impedance matching and improved antenna 
performance. 

[0014] In another embodiment, the Wireless communica 
tion device is attached to a cylindrical-shaped battery. The 
Wireless communication device is coupled to a slot formed 
by a separator betWeen the positive and negative terminal of 
the battery to form a slot antenna. The Wireless communi 
cation device is also attached to the battery terminals to 
poWer the Wireless communication device. 

[0015] In another embodiment, the Wireless communica 
tion device is attached underneath the sleeve of a battery. 
The sleeve is placed over the top of the body of the battery 
and the attached Wireless communication device to encap 
sulate the Wireless communication device to the body. The 
Wireless communication device is coupled to a slot in the 
battery to form a slot antenna. Placement of the Wireless 
communication device underneath the sleeve of the battery 
may be done during manufacture of the battery. 



US 2006/0290583 A1 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a schematic diagram of a Wireless com 
munication device in the prior art; 

[0017] FIG. 2 is a schematic diagram of a Wireless com 
munication device attached to a coin-cell battery for power 
and coupled to a slot on the battery to form a slot antenna; 

[0018] FIG. 3 is a schematic diagram of a Wireless com 
munication device attached and grounded to a coin-cell 
battery for poWer and coupled to a slot on the battery to form 
a slot antenna; 

[0019] FIG. 4 is a schematic diagram of a Wireless com 
munication device having a combined feed line and feed 
point to couple the Wireless communication device to a slot 
and to a battery terminal for poWer; 

[0020] FIG. 5 is a schematic diagram of a Wireless com 
munication device attached to a coin-cell battery for poWer 
and coupled to a slot in the battery at multiple points to form 
a slot antenna; 

[0021] FIG. 6 is a schematic diagram of a Wireless com 
munication device placed across a slot formed by a battery 
seal to form a slot antenna; 

[0022] FIG. 7 is a schematic diagram of a Wireless com 
munication device placed across a slot formed by a battery 
seal to form a slot antenna With one feed point additionally 
extending to cross the slot at a second point; 

[0023] FIG. 8 is a schematic diagram of a Wireless com 
munication device attached to a cylindrical-shaped battery 
and coupled to a slot on the battery to form a slot antenna; 

[0024] FIG. 9 is a schematic diagram of a Wireless com 
munication device attached to a cylindrical-shaped battery 
for poWer and coupled to a slot on the battery at multiple 
points to form a slot antenna; and 

[0025] FIG. 10 is a schematic diagram of a Wireless 
communication device attached underneath a battery sleeve 
and coupled to a slot on the battery to form a slot antenna. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] The present invention is directed to a device, 
system and method of using an energy source in an elec 
tronic device as a slot antenna. Referring noW to the draW 
ings in general, and to FIG. 1 in particular, it Will be 
understood that the illustrations are for the purpose of 
describing speci?c embodiments of the present invention 
and are not intended to limit the invention thereto. 

[0027] FIG. 1 illustrates a typical Wireless communication 
device and communication system in the prior art. The 
Wireless communication device 10 is capable of communi 
cating information Wirelessly and may include a control 
system 12, a communication electronics 14, a memory 16, 
and an energy source 17. The Wireless communication 
device 10 may be a radio-frequency identi?cation device 
(RFID), but the present invention is not limited to any 
particular type of Wireless communication device 10. The 
communication electronics 14 is coupled to an antenna 18 
for Wirelessly communicating information in radio-fre 
quency signals. The communication electronics 14 is 
capable of receiving a modulated radio-frequency signal 
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through the antenna 18 and demodulating the signal into 
information passed to the control system 12. The antenna 18 
may be internal or external to the Wireless communication 
device 10. 

[0028] The control system 12 may be any type of circuitry 
or processor that receives and processes information 
received by the communication electronics 14, such as a 
micro-controller or microprocessor. The Wireless communi 
cation device 10 may also contain memory 16 for storage of 
information. Such information may include identi?cation, 
tracking and/or other information desired. The memory 16 
may be electronic memory, such as random access memory 
(RAM), read-only memory (ROM), ?ash memory, diode, 
etc., or the memory 16 may be mechanical memory, such as 
a sWitch, dip-sWitch, etc. 

[0029] The energy source 17 may be any type of energy 
source to provide poWer to the components of the Wireless 
communication device 10, including, but not limited to, a 
battery, a capacitor, and a solar cell. 

[0030] Some Wireless communication devices 10 are 
termed “active” devices meaning that they receive and 
transmit data using an energy source coupled to the Wireless 
communication device 10. AWireless communication device 
may use a battery for poWer as described in US. Pat. No. 
6,130,602 entitled “Radio frequency data communications 
device,” or may use other forms of energy and/or poWer, 
such as a capacitor as described in US. Pat. No. 5,833,603, 
entitled “Implantable biosensing transponder.” Both of the 
preceding patents are incorporated herein by reference in 
their entirety. 

[0031] Other Wireless communication devices 10 are 
termed “passive” devices meaning that they do not actively 
transmit and therefore may not need their oWn energy source 
for poWer. One type of passive Wireless communication 
device 10 is knoWn as a “transponder.” A transponder 
effectively transmits information by re?ecting back a 
received signal from an external communication device, 
such as an interrogation reader. An example of a transponder 
is disclosed in US. Pat. No. 5,347,280, entitled “Frequency 
diversity transponder arrangement,” incorporated herein by 
reference in its entirety. Another example of a transponder is 
described in co-pending patent application Ser. No. 09/678, 
271, entitled “Wireless Communication Device and 
Method,” incorporated herein by reference in its entirety. 

[0032] FIG. 1 depicts communication betWeen a Wireless 
communication device 10 and an interrogation reader 20. 
The interrogation reader 20 includes an interrogation com 
munication electronics 22 and an interrogation antenna 24. 
The interrogation reader 20 communicates With the Wireless 
communication device 10 by emitting an electronic signal 
26 modulated by the interrogation communication electron 
ics 22 through the interrogation antenna 24. The interroga 
tion antenna 24 may be any type of antenna that can radiate 
a signal 26 through a ?eld 28 so that a reception device, such 
as a Wireless communication device 10, can receive such 
signal 26 through its oWn antenna 18. The ?eld 28 may be 
electro-magnetic, magnetic, or electric. The signal 26 may 
be a message containing information and/or a speci?c 
request for the Wireless communication device 10 to perform 
a task. 

[0033] When the antenna 18 is in the presence of the ?eld 
28 emitted by the interrogation reader 20, the communica 
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tion electronics 14 are energized by the energy in signal 26, 
thereby energiZing the Wireless communication device 10. 
The Wireless communication device 10 remains energiZed so 
long as the antenna 18 is in the ?eld 28 of the interrogation 
reader 20. The communication electronics 14 demodulates 
the signal 26 and sends the message containing information 
and/or request to the control system 12 for appropriate 
actions. It is readily understood to one of ordinary skill in the 
art that there are many other types of Wireless communica 
tions devices and communication techniques than those 
described herein, and the present invention is not limited to 
a particular type of Wireless communication device, tech 
nique or method. 

[0034] In one aspect of the present invention, the Wireless 
communication device 10 uses a gap or slot betWeen battery 
terminals to form a slot antenna for Wireless communication. 
FIGS. 2-10 illustrate various con?gurations of slots in 
batteries to provide a slot antenna 18. The Wireless commu 
nication device 10 may couple to a slot in the battery to form 
a slot antenna 18. More information on slot antennas 18 and 
their operation is described in Us. Pat. No. 4,975,711, 
entitled “Slot antenna device for portable radiophone,” and 
pending patent application Ser. No. 09/536,334, entitled 
“Remote Communication Using Slot Antenna,” both of 
Which are incorporated herein by reference in their entirety. 

[0035] FIG. 2 illustrates a Wireless communication device 
10 coupled to an annular slot 40 in a battery 30 to form a slot 
antenna 18. The Wireless communication device 10 uses the 
battery 30 to provide poWer for transmissions and to poWer 
other components of the Wireless communication device 10, 
such as the control system 12, communication electronics 
14, memory 16, and/or other devices contained in the 
Wireless communication device 10. 

[0036] FIG. 2 depicts a particular type of battery 30 
knoWn as a coin-cell battery. The battery 30 may a recharge 
able battery, including, but not limited to lithium, Nickel 
Cadnium (NiCd), Nickel Metal-Hydride (NiMH). The bat 
tery 30 may also be non-rechargeable. The battery 30 may 
be of any voltage rating. If the battery 30 is used as an energy 
source 17 in the Wireless communication device 10, the 
battery 30 must be of the proper voltage to provide poWer to 
the Wireless communication device 10 and/or its compo 
nents or an additional voltage-regulating device must be 
provided in the Wireless communication device 10. For 
example, an additional recti?er may be included to decrease 
the battery 30 voltage, or a transformer may be included to 
increase the battery 30 voltage. 

[0037] The battery 30 has tWo terminalsia positive ter 
minal 32 and a negative terminal 34. The positive terminal 
32 and the negative terminal 34 are separated by a separator 
36. The separator 36 is a dielectric material that creates a 
voltage potential betWeen the positive terminal 32 and the 
negative terminal 34. The separator 36 may be constructed 
out of a non-conductive material or may be constructed out 
of a conductive material that conducts energy at currents of 
a particular frequency. For example, the battery 30 may be 
a conductor at direct current (DC) or loW frequency current, 
but may be non-conducting at higher frequency current. In 
this embodiment, the separator 36 also acts as a seal betWeen 
the positive terminal 32 and the negative terminal 34 to 
prevent the positive terminal 32 and the negative terminal 34 
from short-circuiting. 
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[0038] The Wireless communication device 10 may be 
placed on the battery 30, and may be either placed on one of 
the terminals 32, 34 or across the slot 40 formed by the 
separator 36 betWeen the terminals 32, 34. An adhesive (not 
shoWn) may be used to attach the Wireless communication 
device 10 to the battery 30. The adhesive may either be 
conductive or non-conductive. If the Wireless communica 
tion device 10 is attached directly to the surface of the 
battery 30 to provide a connection betWeen the terminals 32, 
34 for poWer, a conductive adhesive may be used to facilitate 
a combined connection and adhesion. A non-conductive 
adhesive may be also used to attach the Wireless communi 
cation device 10 to the battery 30. Examples of adhesives 
include tape, glue, and epoxy. The Wireless communication 
device 10 includes tWo feed lines 38A, 38B. A feed line 38 
is any conductive connection that alloWs the transfer of 
electricity. The feed lines 38A, 38B connect the Wireless 
communication device 10 to the positive and negative 
terminals 32, 34 to provide poWer to the Wireless commu 
nication device 10. The Wireless communication device 10 
is additionally grounded to the battery 30 by a feed line 38B 
connection to the negative terminal 34. An adhesive (not 
shoWn) may be used to attach the feed lines 38A, 38B ?rmly 
to the battery 30. A conductive adhesive (not shoWn) may be 
used With the feed line 38B since the feed line 38B does not 
run across the positive terminal 32 on its connection path to 
the negative terminal 34. HoWever, the feed line 38B may 
require a non-conductive adhesive 39A on the portion of the 
feed line 38B that runs across the negative terminal 38B in 
order to prevent short-circuiting of the positive terminal 32 
and the negative terminal 34. A conductive adhesive 39B 
may be used on the portion of the feed line 38B that runs 
across the positive terminal 32 to attach the feed line 38B to 
the positive terminal 32. 

[0039] The Wireless communication device 10 uses the 
battery 30 to provide a slot antenna 18. The battery 30 has 
a slot 40 created by the separator 36 betWeen the positive 
terminal 32 and the negative terminal 34. The Wireless 
communication device 10 is coupled to the slot 40 using a 
single feed point 42 to form the slot antenna 18. A feed point 
42 is any type conductive connection that alloWs the transfer 
of energy. Coupling the Wireless communication device 10 
to the slot 40 at or proximate to one location on the slot 40 
creates an antenna radiation pattern similar to a dipole 
antenna. The E and H ?elds of the slot antenna 18 are 
reversed from the E and H ?elds of a dipole antenna (not 
shoWn). HoWever, it should be noted that the exact radiation 
pattern of the slot antenna 18 may be different depending on 
the operating frequency and impedance of the Wireless 
communication device 10 and the geometry and other char 
acteristics, including impedance of the battery 30 and the 
slot 40. 

[0040] The feed point 42 may be constructed out of any 
type of conductive materials, such as copper or aluminum. 
Additionally, the feed point 42 may be a conductive tab like 
that used in a patch antenna, such as described in pending 
patent application Ser. No. 09/678,271, previously refer 
enced above. These feed points 42 may be three millimeters 
in Width or less. 

[0041] The feed point 42 may be attached to the battery 30 
using an adhesive, such as those adhesives discussed above 
for the feed lines 38. Anon-conductive adhesive (not shoWn) 
is used for the portion of feed point 42 that runs across the 
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negative terminal 34 of the battery 30 so that the feed point 
42 does not form a conductive connection to the negative 
terminal 34. 

[0042] FIG. 3 illustrates another embodiment of a Wire 
less communication device 10 that is coupled to a slot 40 to 
provide a dipole-like slot antenna 18 With a radiation pattern 
similar to the embodiment illustrated in FIG. 2. HoWever, 
the Wireless communication device 10 in FIG. 3 only has 
one feed line 38A to couple the Wireless communication 
device 10 to the positive terminal 32 for poWer. The feed line 
38B may be a conductive portion (not shoWn) provided on 
the Wireless communication device 10 directly to the nega 
tive terminal 34 of the point of attachment of the Wireless 
communication device 10 to the battery 30. For example, the 
Wireless communication device 10 may have a pin, if an IC 
chip, that is attached directly to the negative terminal 34. 

[0043] FIG. 4 illustrates another embodiment of the Wire 
less communication device 10 Where a feed point 42 that is 
used to couple the Wireless communication device 10 to the 
slot 40, is also be used as a feed line 38 to couple the Wireless 
communication device 10 to the positive terminal 32 for 
poWer. The Wireless communication device 10 contains one 
feed line 38 and one feed point 42. The feed point 42 may 
be left as an open circuit or may be connected to the positive 
terminal 32. If the feed point 42 is connected to the positive 
terminal 32, the Wireless communication device 10 can use 
this connection as a slot antenna 18 as Well as a connection 

to the battery 30 for poWer. If the feed point 42 is connected 
to the positive terminal 32 for poWer, feed line 38 provides 
a connection betWeen the Wireless communication device 10 
and the negative terminal 34. 

[0044] FIG. 5 illustrates another embodiment of a Wire 
less communication device 10 coupled to slot 40 to provide 
a dipole-like antenna pattern. The Wireless communication 
device 10 is con?gured similar to the Wireless communica 
tion device 10 illustrated in FIG. 2; hoWever, tWo feed 
points 42A, 42B are used to couple the Wireless communi 
cation device 10 to the slot 40. Use of multiple feed points 
42 may be desirable to change the radiation pattern of the 
slot antenna 18, and/or to change reception and/or transmis 
sion capability. Further, use of more than one feed point 42 
may alloW the slot antenna 18 and the Wireless communi 
cation device 10 to operate at multiple frequencies. An 
example of a Wireless communication device using multiple 
feed points in a slot antenna is disclosed in pending patent 
application Ser. No. , entitled “Multiple Feed Point 
Slot Antenna,” ?led on Apr. 18, 2002 by the assignee of this 
application, incorporated herein by reference in its entirety. 

[0045] FIG. 6 illustrates another embodiment of a Wire 
less communication device 10 that is coupled to a slot 40 on 
the battery 30 to provide a slot antenna 18. In this embodi 
ment, the Wireless communication device 10 is placed across 
the slot 40. TWo feed points 42A, 42B are used; one feed 
point 42A is coupled to the positive terminal 32 and the other 
feed point 42B is coupled to the negative terminal 34. If the 
feed points 42 are non-conductive, the Wireless communi 
cation device 10 capacitively couples to the slot 40 betWeen 
the positive terminal 32 and the negative terminal 34 to form 
a slot antenna 18. If the feed points 42A, 42B are conduc 
tively coupled to the terminals 32, 34, such as through 
soldering or Welding for example, the Wireless communica 
tion device 10 may use such connection for both a connec 
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tion to terminals 32, 34 for poWer and connection to the slot 
40 to provide a slot antenna 18 Without need for a feed line 
38. 

[0046] FIG. 7 illustrates another embodiment of a Wire 
less communication device 10 coupled to a slot 40 on a 
battery 30 to provide a slot antenna 18. The Wireless 
communication device 10 is coupled across the slot 40 like 
in FIG. 6. In addition, the feed point 42B is coupled to the 
slot 40 at a different point than the feed point 42A. This 
changes the effective length of the slot 40 so that the slot 40 
resonates at a particular frequency of design and assists in 
matching the impedance of the slot 40 to the impedance of 
Wireless communication device 10 for improved antenna 18 
performance. The adhesive used for coupling the feed points 
42A, 42B to the slot 40 must be non-conductive in the region 
that the feed points 42A, 42B cross the slot 40, or a short 
circuit at direct current Will be placed across battery 30. 
Therefore, the feed points 42A, 42B are capacatively 
coupled to the slot 40. 

[0047] FIG. 8 illustrates another embodiment of the 
present invention Where a Wireless communication device 
10 is connected to a cylindrical-shaped battery 30. The 
battery 30 may be a commonly available, olT-the-shelf 
battery, including siZes AA, AAA, C, and D. The battery 30 
contains a body 31 that is covered by a sleeve 33 to 
encapsulate the body 31. The sleeve 33 may be constructed 
out of a plastic or other encapsulating material and may be 
heat-shrinkable. The top of the body 31 contains the positive 
terminal 32, and the bottom of the body 31 contains the 
negative terminal 34. The separator 36 separates the positive 
terminal 32 from the negative terminal 34, as previously 
discussed above. 

[0048] In this embodiment, the Wireless communication 
device 10 is attached in the upper region of the battery 30 
adjacent to the positive terminal 32. The Wireless commu 
nication device 10 may be attached to the battery 30 using 
an adhesive (not shoWn), as previously discussed. A con 
ductive adhesive may be used if the Wireless communication 
device 10 is connected directly to the positive terminal 32 
Without need for a feed line 38. 

[0049] Feed lines are not used in this embodiment since 
the Wireless communication device 10 does not use a battery 
30 to provide poWer. The Wireless communication device 10 
either has its oWn internal energy source or is a passive 
device. One feed point 42 is used to couple the Wireless 
communication device 10 to the slot 40 to provide a slot 
antenna 18. 

[0050] FIG. 9 illustrates a Wireless communication device 
10 attached to a battery 30 similar to the embodiment 
illustrated in FIG. 8; hoWever, the Wireless communication 
device 10 uses feed lines 38A, 38B to couple the Wireless 
communication device 10 to the positive and negative 
terminals 32, 34 respectively for poWer like that illustrated 
in FIG. 5. TWo feed points 42A, 42B are also provided so 
that the Wireless communication device 10 is coupled to the 
slot 40 at tWo points just as in the embodiment illustrated in 
FIG. 5. 

[0051] The feed line 38B extends doWn the body 31 to the 
negative terminal 34. Since the body 31 is constructed out of 
a non-conductive material, any type of adhesive (not shoWn) 
may be used to attach the feed line 38B to the battery 30. 
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However, it is more desirable to use a non-conductive 
adhesive so that any devices or materials that come into 
contact With the body 31 are not grounded to the negative 
terminal 34 unWantingly. This embodiment could also be 
practiced in reverse Whereby the Wireless communication 
device 10 is attached to the loWer portion of the battery 30 
at the negative terminal 34, and the feed line 38A is extended 
upWard to connect to the positive terminal 32. Again, any 
type of adhesive may be used to attach the feed line 38A to 
the body 31, but a non-conductive adhesive is more desir 
able. 

[0052] FIG. 10 illustrates a Wireless communication 
device 10 attached underneath the sleeve 33 of a battery 30 
as a convenient method of attachment. In this manner, an 
adhesive may not be required to secure the Wireless com 
munication device 10 to the battery 30. The Wireless com 
munication device 10 may be attached underneath the sleeve 
33 during the manufacturing process of the battery 30. In 
this particular embodiment, a single feed point 42 is coupled 
to the slot 40 to provide a slot antenna 18. The Wireless 
communication device 10 is not coupled to the terminals 32, 
34 for poWer. HoWever, the Wireless communication device 
10 may use feed lines (not shoWn) to couple the Wireless 
communication device 10 to the terminals 32, 34 for poWer 
if desired. 

[0053] The Wireless communication device 10 may also be 
placed totally internal to a battery 30 (not illustrated). The 
battery 30 contains an electrolyte plate structure. A non 
conductive void area may be constructed betWeen the bat 
tery 30 plates, and the Wireless communication device 10 
may be placed in this void. The Wireless communication 
device 10 may be connected to the positive and negative 
terminals 32, 34 for poWer and/or to the slot 40 to provide 
a slot antenna 18. 

[0054] The present invention also alloWs recharging of the 
energy source 17 illustrated in FIG. 1 if the Wireless 
communication device 10 is coupled to terminals 32, 34. 
External radio-frequency signals received by the Wireless 
communication device 10 may contain energy. Since the 
Wireless communication device 10 is capable of receiving 
energy from an external radio frequency signal through its 
antenna 18, the Wireless communication device 10 may 
recharge the battery 30 using such energy-bearing radio 
frequency signal 26 rather than directly connecting the 
Wireless communication device 10 to a poWer source. More 
information on recharging systems for energy sources is 
disclosed in co-pending Provisional Patent Application No. 
60/375,247 entitled “Energy source recharging device and 
method,” ?led on the same day as the present invention and 
incorporated herein by reference in its entirety, and attached 
hereto as an Appendix. 

[0055] The energy-bearing radio-frequency signal 26 may 
be generated by an interrogation reader 20 located nearby 
the Wireless communication device 10, or by a remote 
radio-frequency transmitter. The Wireless communication 
device 10 uses the energy in the energy-bearing radio 
frequency signal 26 to recharge the energy source 17, Which 
may be a battery 30. The antenna 18 receives the energy 
bearing radio-frequency signal 26 that is used to recharge the 
energy source 17, and the antenna 18 may be any type of 
antenna, including a pole antenna or a slot antenna. 

[0056] Certain modi?cations and improvements Will occur 
to those skilled in the art upon a reading of the foregoing 
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description. It should be understood that the present inven 
tion is not limited to any particular type of Wireless com 
munication device 10 and its components, the interrogation 
reader 20 and its components, energy source 17, slot 40, feed 
lines 48, feed points 42, etc. For the purposes of this 
application, couple, coupled, or coupling is de?ned as either 
a direct connection or a reactive coupling. Reactive coupling 
is de?ned as either capacitive or inductive coupling. 

[0057] One of ordinary skill in the art Will recogniZe that 
there are different manners in Which these elements can 
provide to accomplish the present invention. The present 
invention is intended to cover What is claimed and any 
equivalents. The speci?c embodiments used herein are to aid 
in the understanding of the present invention, and should not 
be used to limit the scope of the invention in a manner 
narroWer than the claims and their equivalents. 

1. An energy source comprising: 

a body having a ?rst and second terminal separated by a 
separator forming a slot betWeen said ?rst and second 
terminals; and 

a Wireless communication device coupled to said slot to 
form a slot antenna for Wireless communication; 

Wherein said Wireless communication device is coupled to 
said slot using at least one feed point; and Wherein said 
Wireless communication is coupled to said ?rst and 
second terminals using at least one feed line to provide 
poWer to the Wireless communication device. 

2. The energy source of claim 1, Wherein said at least one 
feed line comprises tWo feed lines. 

3. The energy source of claim 1, Wherein said at least one 
feed point is further used as a second feed line to couple said 
Wireless communication device to said ?rst and second 
terminals to provide poWer to the Wireless communication 
device. 

4. The energy source of claim 1, Wherein said at least one 
feed point comprises tWo feed points. 

5. The energy source of claim 4, Wherein said ?rst and 
second feed points couple said Wireless communication 
device to said slot at different locations to provide for 
Wireless communication at multiple operating frequencies. 

6. The energy source of claim 4 or 5, Wherein said at least 
one feed line comprises tWo feed lines. 

7. An energy source comprising: 

a body having a ?rst and second terminal separated by a 
separator forming a slot betWeen said ?rst and second 
terminals; and 

a Wireless communication device coupled across said slot 
to form a slot antenna for Wireless communication. 

8. The energy source of claim 7, further comprising ?rst 
and second feed points coupled to said Wireless communi 
cation device, Wherein said ?rst and second feed points are 
conductively coupled to said ?rst and second terminals, 
respectively. 

9. The energy source of claim 8, Wherein said Wireless 
communication device is adapted to use said ?rst and second 
feed points for poWer. 

10. The energy source of claim 8 or 9, Wherein said 
Wireless communication device is adapted to use said ?rst 
and second feed points to provide a connection to the slot to 
form said slot antenna. 
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11. The energy source of claim 7, further comprising ?rst 
and second feed points coupled to said Wireless communi 
cation device, Wherein said ?rst and second feed points are 
coupled to said ?rst and second terminals, respectively. 

12. The energy source of claim 11, Wherein said ?rst and 
second feed points are non-conductive and said Wireless 
communication device capacitively couples to said slot to 
form said slot antenna. 

13. An energy source comprising: 

a body having a positive terminal and a negative terminal 
separated by a separator forming a slot betWeen said 
positive and negative terminals; 

a sleeve coupled to said body; and 

a Wireless communication device coupled to said slot 
using a feed point to provide a slot antenna for Wireless 
communication. 

14. The energy source of claim 13, Wherein said at least 
one feed point comprises tWo feed points. 

15. The energy source of claim 14, Wherein said ?rst and 
second feed points couple said Wireless communication 
device to said slot at di?cerent locations to provide for 
Wireless communication at multiple operating frequencies. 
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16. The energy source of claims 15, Wherein said Wireless 
communication is coupled to said positive and negative 
terminals using at least one feed line to provide poWer to the 
Wireless communication device. 

17. The energy source of claim 16, Wherein said at least 
one feed line comprises tWo feed lines. 

18. A Wireless communication energy source system 
comprising: 

an energy source, said energy source comprising a body 
having a ?rst and second terminal separated by a 
separator forming a slot betWeen said ?rst and second 
terminals; and 

a Wireless communication device coupled to said slot to 
form a slot antenna. 

19. The system of claim 18, Wherein said Wireless com 
munication device is adapted to receive a signal using said 
slot antenna and Wherein said Wireless communication 
device is adapted to use said signal to recharge said energy 
source. 


